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(54) APPARATUS FOR DETECTING VESTIGIAL SIDE BAND MODE OF DIGITAL TELEVISION 

IS 

(57) Abstract: ■ 

PURPOSE: An apparatus for detecting vestigial side band mode of 
digital television is provided to detect the VSB(Vestigial Side Band) 
mode even when much noise is present. 

CONSTITUTION: An apparatus for detecting vestigial side band mode 
of digital television includes a first VSB mode detector, a second VSB 
mode detector, a comparator and a selector. The first VSB mode 
detector detects the VSB mode from the signal input at a channel 
equalizer. The second VSB mode detector detects the VSB mode from 
the signal equalized at the channel equalizer. The comparator 
compares the VSB mode signals from the first and the second VSB 

mode detectors and outputs a select signal according to the compared result. The selector outputs the VSB mode signal 
from the two detectors to the channel equalizer. 
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E 2 W VSB 2-2.7} -a-°J€ «H *7l -y^Sl ^Jg* M-Er\H ^ft . 

30. £ ^-^o)| ctf# c]7.]^ TVS] VSB 5L— ^t- =S-ftla] ^ t-^-S. 
£ 4^ £L 32] VSB 2.S. 3*^21 

31 : 41 1 VSB SLS. 3**32 : ^El«-^-M 
. 33 : 414 ^-SHr34,45 : *]3L7) 
35 : 41 2 VSB S.S. 3#*41 : J?-£«l£ 
42 : zl/^t ftft*43 : °flel 
44 .: *^*l-45 : ft^lft^ ?Rr3 

€■ tt^* ft^MfSWVSB) 1M* ^l"§-*rfe HIS?-* c|X|tf TV ^7H^4 VSB ft ft 5H*t. 

ft*H ATSCCAdvanced Television Systems Committee) *0ftft VSB ^.2.3.te 8VSBSr ?fl°l 

.a. *y-^-g-ol 16 VSB -E.JE.7} Sicf. 2£.ft, MMDSCMulti- channel Multi-point Distribution System) ^fl^^l 

2.4.8.16VSB «<H1 0 1 5d^. ATSC^l 16VSBS1- MMDS^ 16VSB£r A>-g-S)fe- sfl^ t%3.*lft 3* *o v ^ S°W 

^ «- ^ 54^. ^4^-5.5. ft^fe 57flsl vsb .e.h.7} $14. 

^ 1 2*J:(l«lS.)» ft^airft 10.76Mbit/sS. 3 .31, °1?M 2VSB<>M, 4^-i(2«lS)2l-ft 21. 

5Mbit/s, 8^-Jl(3«lH)erft 32.3Mbit/s, iiel-H 16*2l(4alH)iitft 43Mbit/sS £\3L, ZfZf-g: 4VSB, 8 VSB, 16VS 

xi^-^-g- 8VSB2I o(| s t-ft, »8*^4 *4!*HMte -il^* ^^*>7l ftoq ^ q^s. ft^-Ai 

^ ^ai (Mapper)* *4 A l?l>fl <^ *3 8 ft*!^* &(ft^ ^, -168, -120, - 

72, -24, 24, 72, 120, 168 f> Sr^l^r. £ft, #7l fl^H^tfe ^ofl ^l«fl 832 ^*°>4 4-8**1 $}<>M ^Zlfte 
*7l -tii* n>s-<H -a-«a*rul. 313 HH^i Afl^^e 3*H*ife *7l 4JA»,ft#<H Aj- 7 ] ^. 

71 aJJ:^ fi^^-^BH^. 1. 0, 0..1O151, ^ #3 isfl** *7|7> 'l'-a nfl '120', '0'^ "fl '-120'olcf. c*7H. a 0 v 7 ] 
HH^ A^ftS §.7] A] J:^- N TSC ft^ofl^ ^ *7l AljLOl] «fl^Sl JL, *7l ^l^fe *?1 Al^ofl Sfl^S) 

^ f-^ft ^^21 o>qr^.. 



neloi, Ti) ^11 TVSt ^ft^ofl^fe £ £Aift ft<4 §o] s VSB ft^ft RF ft^7> °>bHM-» *«fl 

^ft^ft #M(ll)^- fl-^ofl sis}) ft*>fe sfl^sl ^^-t fttajft ^ IF ^JIS ftft*>^, FPLL^-(12)^ ^-71 ^ 
(11HH if ftJ:* Bflol^ HE-S-s) 1, Q ft^s. 43b«r^ ^4^4 fl-** ^-^ft-4. ^. A cJ-7l fpll^(12) 

^ E^i58 PLL-i- ^41^-ft ^as-M. ft^l ^4^r* ^a^Ka ¥4^7V ^-^=lft fl-** ^-^ft^. -i 
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al.-a o>^-s.3At^m( Analog/Digital : A/D) ^€^(13)fe <#7] FPLL^-(12)3 I «3 B lH(«fl* 10 

Pl*l E J. ell ol SIS?. <^7l*l. Q *l*fe *M FPLLf(12)UH'<-i ?Hi<>l 4tK>I}.°|-8-£4: *?l #41+ 

(14)ir el-ol ^ ^-^ofl ol^-sl-71 ^*fl c)^«£ 10»]JE^ tqo]e)« o)-§-§H tf<g£|Xi<5i e]]°]4. 

xflmds *7l -tls. ^£2 *7l -ils^-g- °1 5*1 -a*** cllojei2| ^7} %z)i>\5m «flsl^ 32 

^(15)fe ^- 7 -| ^€"(14)°^ S.^^ C-)]olE] AflrL^H, ^2 *7l <ya** SSflol^ o] -§-*H ^«T?> 

*Hj# <y -S3 SB^-, 3*<>m ifrM-SM A S7l^ i^H <r^*Vfe ^•^•(Equalization)* 

ofla) ^+-(16)fe ^ **M ^ A S€ ^el-S-t- «1^2 3.so|(17)fe ^7l oflel 

*]J>«- MPEG ^Jiel^S. cls^eH A l^^>7> » t 5 - safe D Jfe4. 

°14 ^Wti TV ^-tl7l^- &23.^- «<H^ *r4l7l^ CATV, MMDS-g-23.2 **Hi; ^27> $14. 

^, 7i-^o> o]» ^*fl4fe ^7ii <Hi4fe vsb 227} ^^i* 3**mi ^7} <a 
.4. 

*Vfe 4*fl 

KM^^-fr *B^<* ^-8-°l ^-foflS. VSB ££f -8-<>l«l-7fl 3#4fe c|*11i TVS! VSB 22 3# 

£ 4^- Ja^-fr oj^s]^ TiJ] o] ^ «-;§- BlH^-* °l-§-*H VSB 22* 3#4fe TV^I VSB £ 

2 21* ^1* &4. 

^714 ^ ^*]-7l 4^ £ 4€- 44^ TV^ VSB 22 3# ^lfe, *fl>i f-^l^ *l/*t£MI *fl 

1. *fl 2 VSB 2.= £*•■»?•* »1 1 VSB £^ S*^M>lfe ^S)7l {IIS-t 6 ! VSB ^# 

sl-Jl, ^1 2 VSB 2.=- ^#-^°fl^ife sfl^ ^JLS.^-e| VSB ^ ^ VSB EH7} 

-y-7] ^ 1 VSB •££ ^#^-ofl^i VSB = ^7) ^1 2 VSB £S. VSB 

•& ^7]^ VSB IE cl^lt TV ^7H ^-g-SV^ 3* f^^i 

<>1*F. fe SJr^i -^^4 *«*W cl 

-§•#, VSB 2H.o11 ^Jife *A}^HH ^= >7l ^IJl ^<a*>^ ^^^-4. ^. 313 ^1«1b1 4]zL°i£ ^A] 

a>t+ 1 Ololt) ^]zL^e z3o]3_ ^ %-7] ^S. ^^fe £. 24 24 ^«-( = «lH)S °l-f-°1^1 VSB 2. 

c <^^ol ^sl^ ^cf. ^-71.24 ^-i-^r 4^1 8 ^1:^ 37fl^ <^<3 o.s ^fedl, ^ 16 ^* ^, 2 4°lS^- 2.^ 
VSB 2^-o)l cfl«ll -f-'atl- ^ fl-^sH 5U2.25. ^oflxi ol-g-sW &JI 1 H V°1S ^, 8 °l-§- 

^Vcf. o]^, ^^ i «>o)e^. c}a] 4tilH^ 4fe«H^)fecll, 4«lS.te 1 4&)^(P)4 VSB 2=<H] 4 

« ^Ji-t 7>x)ji 3alHSl ti||olHl(A.B,C)S °1^<H*!4. 4»lHfe ^ 4«lS(P,A,B,C)7> «>^4 
F,.Z5,C)ol4. ... 



oH. nflelE)(p)^ 'i'4 7^7} 4^r7> S)2^ i}^, 4 VSB 22^ A.B.C^fe 4^r°fl ^«fl 5U4. 
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o]<% ^o] S|e §-71 aIJi W-g- ^-e)7l- <a-3. 5.1tt EflolEjl- ^>0^<H]^ avoids, olOoj^ VSB -2.H. -t].2.£ 

'l*J°fl «*#ol Sdcf. £5, 21 VSB AS. ^W.7V A|oj£)cH Jlfe.|£f7l -Ms.s-1 ^7l€ »V£* ?}-o], 2 2fl*S 

(«r. +120, -120)<&°1 C-^S-a- *r Si^.' 

£ *r-tl # -S-Jl bIedV^. ol^-sH €^ *7l ^?_Vofl av^v vsb 

= # 3f^o.3.^, SV=^cH^. ^-^S)-*}^^ t^ig TV 7> aJa^ «>^=£o] o)-i-)^ ^loll- « 0 >^,MMDS ^S. ^ 

°l» *3«SV7l flfc <£^1 tr)-^. c^lig TVS! VSB 3# #*l7> £ 3^1 
°1*>. -g- «>^-3]^ ^Alofl^. ^.SH3-§- 4M)*1 



£ 3-8- ^ 1^1 n}^. qx]^ TVS! VSB 2.= 3# #*l2l ^ ^5:^, o^s}^. a]^«.^ V SB -2.S. 

« 3t-«Hr *»i 1 vsb eh ^#^-(31), ^-7) ^i^ofl *im ^» ^3 ^li^i -s-$€ 

iilt »1 » «Vfe *m ^^(33), <#7] *fl\| -f-2pf(33)3 41 31 5. VSB -EH.* 3#*Hr *fl 2 VSB AS. 
^#•^-(35), 4>7l 1, ^1 2 VSB 2J= 3 #-¥-(31,35)21 «}51*>5i a)H ^ofl 4^. a}@] a]^ #^€r>fe a] 

H7H34). ^ <#7) ti|S7)(34)°l]A-1 #^£]fe A]^of| 2)?% Aj. 7 l ! VSB S-S. ^#^-(31)°il^| VSB 2. 

— 41.2: £fe *il 2 VSB ££ ^♦-^-(35)^lAi ^#^1 VSB S.S. a] J:* a}^^ a 0 v 7 ] ^ ^^(33)S. ^ 
*H1 VSB -2.= Alj^ m^#U!Ai(32)5. 



S. 4^ ^"7) *)1 1, afl 2 VSB £.= ^#^-(31,35)s] 4M1 lrS.tS.Ai, .g. #^<>H o^sfl «> ojcf. 



^, £ 4^ <y^£)*T wisc^i* 1-^, io«is)^ c^ia THioi^i^Ei ^ $Hr ^4Hi tiis^-i- 

^#«>o^ zi #3*K=- -sfs. HlS 4^^.(41), a>71 -ifjL «1S ^#^-(41)°1lAi ^-s HIS* dt^ «^(^, 

8 Al^l ^1 o]^loll- ^}J17V <y^5)^ fA]o| 3l/H|^ Hi^(42), #7] ^ « ¥1^^ 

(42)£| *g« cflolElS^-Bl dl^lBloll ^-A^^ oflt)^ ^ 7l l 0.0.^. «>fe <H1&I ^#^(43), <i^7> ^ 

3€ °fl^^-^-7l 31/^1 ^W(42)^lAi #^51^ dlolel^ ^»1 VSB 2-= 3H« 7>x1ji ^ol^( A ,B,C) 
• ^^>fe 1"^€#(44), Aj-7l #^##(44)6.3. ^°l^^#^l-l-(44)ofl c fl 0 1^7> S-StaII- Hi 

SSRr HlS7l(45), ^ ^-71 Hi S7l (45)21 His ^ofl itj-e). Alsl £ (Confidence)«>7l- Efe ^a^H ^3lS7l- 
^ ^n^k °l D J-^.nfl°im^-7l «^l-l-(44)o.S. ?}°1H1- ^311- #^tr>Jl Aj-7l o!!^ ^#^-(43)^1^ ofle^V^* 
sl^ -8-71 « 2.€- -i-^-sl -f-^ ^^Al7) -n 4^. ^s. s. 7 j a]^o) VSB 2.^ ^1^: 7lcfelis- ^H*}h a]^ 

£ 7R-iH(46)5. °l°fl, #^l-*(44)sl #^ol VSB JE= <ilJlol^. ^7) ^/ajl ^$^-(42) 

Si- ^Ulcl^ 7l-£-3(46)^r ^^#1-^5. ^ xl^7l(47)ofl 2l«fl ^ #^Sl *Hf 7 >^J1 o] ofl ol-i-^cf. 



°12}- ^-ol ^-Aj^ .£ ^-^ o. § 7) AJ-^^ VSB -ES. A] -£ol ^.^VcHlAio}- §21-^- tlcl-. ^, §7l 4^"¥-( 14)^1 ^1 « 

^ -S-71 ^1JL7}^#£1^ ^S. ^71 Al^l afl-^. 24 411-21 VSB S.S. ^ °}7]^ 8 ^1-21 cflolEK 

P r 4^,CJP,A,B,C )<£!"§■ ol-g-tlcf. °H, 4)1-8- A/D ««-¥-(13)# 71a1^a-1 10H)eo] cflolel &-§■ ^Jl oicf. o^ 7 l 
Ai, inPl^ jisl^l ^o. ol^Valoi ^-fej-^ :g<= ^ ? 1 a]^ T^olel^ +120 5E^ -12001^. 



n|-SH. *)1 1 VSB £H ^#-¥-(31)21 ^-S. HjW ^#^-(41)^ <^^5l^ 10H1S2) clxl^ cflolBl^ 7>x) 
i ^4>fl alS^* ^#«1-^ <y-r°l^ 1*. 0 * ^!/^« ^^(42)5. #^^-4. 
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oia E )L%l|olEl«- 8 2.* * 8 cflolE|( P,A,B,C,P,A,B,C )* #3# C H 



1 B%i C VW*V *fl« to 4* 4-1- -W*<P.AJ.C>4 T *WP>* 



AV7l rfej (43)^ 3*)^ ?>*^(46)S 471 ?>*El(46)fe 413 ^*^«)^ 

4^4^ M **(41 46)ol W r**:<=. **1 ^*^ V SB SL 

ov** *>*l o}*fl o^tfl, »°1 looisl^ lOC^l^tfl, o^d 43D£ ams **llHI 2. 
=■ S|i **<41 46)* ^* 3^3. cf-g- 1-71 VSB 5LH. 431 7l4el7fl €4- 

** 471 <*3 2**(43)4H ofle^} 3#sl*l %<L# 471 aq/m* «« J K42)^1 1 "Hi M VSB 

*7V*««.(44)o.S. <i}33fc 43^ 471 ?>^(46)ofl^ *^8«4. ^. 471 fiS^i 

: tl^ol* 4S« 471 «»(*41M «^7H. 471 ^ ^^l^H 

ae^ji 471 ?bS:^(46)fe «lS7l(45)2l #^o11 ^«fl ^7H ? i7lt+ 471 «la7l( 

45)^ *^»#(44)^S 3 *«*#(44)*11 3 «lH^l ^0^* -lSl^il 3 

471 ^S)^ ^>-SrEl(46)S. 

ja. ^ofl^fe El^JI 4JL°fl i)«B Al^ol 5l^)« nfl 471 *^«#(44)oH^ 2,7] & ^, t|»H(De£alut) 

?W ^144 VSB a= -tli°J ioi°l 4«S|J£* °H. VSB a ~ 

^ -loroi^ji 7>4^, 471 «)ja7i(45)^ ¥ ^1°1^7> 2.^- 'lora-M S^s -r* 

471 «lS7l(45)oflAi To! 471 ?>*^(46)fe 4S15-* 1 i< ^7>a1 ? 1c 1 .. n^H. ^ 

^(46)^ 4Sl£ ^ 7>^-H ?]tol OoflAi IS. «>*tK oH, 471 (46)21 1 *H. 

7} Vf£? a 0 v 7] ^3]^^ ?>^Bl(46)2l *ol 15. «fl #3* a 0O1B.S, 471 ^31^^ 7}-§rEU46) 
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»H. -tf 7 ) VSB S.S Aj^i- 2>^# ^r/iLJL5>7m Ag^-fr ^^*>7l #°f|fe ^*>^1 S. ^gS *7l -il^S] 

VSR SLSL -"??M.4 $"3*1^ cJlolEi-^ VL0V o l rf:a. ^71 «1 317] (-If)) 21 

€«-'K ''ch7| ?]-gr&l(46)-& A o v 7] H|ii77](45)°1lAi To) #^5)^ -tlSl£« 1 ^7>A)?Jcf. ojufl, #7) £ 

3|<5i^ n*ei(46)^ <]3lS-fe 1 o1a o Vo| S ^_ Aj-7] f-^l-S-(44)o.S C^floj-g. -tl^-ft # 

71 *«#»(44)«- 3 ol^- ojas)^ Q]o}^±. T^^l ^cf. oj^^-71 #^##(44)^.5. *<M>i- '101'°.1 ^33<H 
°> *>fe*l oflaj ^.ofl ^7_^AS ^o] fco^ 7J o. l-^#l-(44)^ tf*°l*Alfl<* o] &-g. VSB £H 

illS *>7l ^SflH 0 ! 1 }. 



©is), iy-ol Aj- 7 j *fl ! VSB IS. ^#-^(31)fe °fl ^ -g-71 >0Jr ^-7iu>T4 <y s| s) 8 VSB <g±£JM ofl 

5l7> ^2fl*Hr*l«- ^ ^*>Ja, °flfr|7> S^Hr t^g. i-^oi f^s}^ #3; 41*41 

VSB J2.S ^]2t 7lnf^cf. n}^ ^ a>-§-£|ji ^a] sr^s) ^7} 7>^J1 Sl©.^ VSB 2.S 

7> ofle^^. 7>^^| ^cf. o]s^ 34. e|fc. »l 1 VSB £H 3t-?-(31)°)H VSB £Hf ^ $4. 

AKl, ^^ A oHl ^ Jl^B tf-g-o] 5Ufe ^"f ^ <S^Sr ^.Ol^tfl ^= Jg-7] 4S. *o^o V ^ 

^lJL7l- «V437l nfl^o]cf. ne]jl, lil #^§-2} 7J -f^] i=. a]JL7> X|33<H €2fl^ Aljrofl v}A] t§ 

ells. Wfe^ o]^t!- VSB ££ 4s. s. AlJ:^ <g%K£L5. ifl-7> <il2L7> <g?^ 

^ Xi^. »Wfe >ll 1 VSB £E 3#^(31)7> g«) ^u>^. <*^g- ^ §}cf. 



^, *«>£4M #-g-£] ^IMLS tl*H *j| 1 VSB ^#^-(31)^^i VSB S.= 7> ^1 

^•¥-(33)fe -S-71 a] 51 ^?VollAi cfl^-^-s] ^401 01^7)^4 -jel€- VSB J2-3°)] tfl§>o^ ^51 ^-7l a] J:^ ^ ^ 
^^«>Jl ^Xj, ^-71 371 7> VSB rfl*H ^-5(-¥-(33)7l- ^^S>^efji & &*\] 

ol^ ^€^§r ^7} ^4. 



olnflofl^. »| 2 VSB 2.= ^#^-(35)-^^ € VSB JE.S -tl^s ol-g-^. 



^. ^°1 ^7Hi> Tj^- Aj. 7l ^-g-^ §.^( 33 )oflAi TflTi^t}. ^, ^51-^(33 )» 

*^*l-7l #2} VSB 2.= AJ^7> alii -3*^3. ^1^^?] 7>^ nfl Afl^ ^«.( 3 3)§ 

«H, °14fe ^^1-^(33)2] ^Tg-ofl 2 vsb as 3#-¥-(35)» ^fl^si ji^s ^--i-O-S 

4 1 VSB 2.S ^#^-(31)^ £f2li ^l%v ^ 



°1# ^«fl, ^A-l Tfl 1 VSB 2-S ^#^-(31)^ "y^Slfe <li ^\ *Sl-Sl7) 7i°l AliS.-?-El i 4i+ ^o] VSB 2. 
S» ^#t.Vrf. nejjl, Aj-7) ^ 1 VSB ££ ^#^-(31)^^ VSB £= ^1^.^ i7life ^7] ^ ^-^(3 

3)2. «VS °J^5lfe Aj^o,] c}|^. 'f^^«tf. ^, VSB 2^^o) ^^(33)# ^aM^ig 

3-^(33)7> ?$%i>}x} *l£5 27Hfe ^ 1 VSB 2.S ^ 3 ^#tb VSB ££ 



°H, 4 2 VSB ££ ^#^(35)fe #7] ^ *^(33)°fl^ ^ -f-^-^ <0JLS.^-E] ^ ^V«1 £. 4^ 
VSB £ = t 
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3eU «la7l(34)fe XI 1 VSB 2.EL S**(31)4H VSB £H Aijr^ 4 2 VSB £^ 3**(35)4M 

,l^V VSB . 9 e A15-7]- ftA>.l*-«Va*cl-. a J°J, -r VSB £F. <d*.7> ^H'S XI 1 VSB' 3«^(31) 

-4 VSB SLS.» XI 5 £ fl*^Sft^ St*>*. * VSB SLS. a]±7V 4# uLiS*?fl. 9\*b *fl 1 VSB J2. 

EL ^#>f(31)7l- XltflS. **W*1 #*>$^-3. rrV-g- Ajn» Ai^l- ^611-^-1(32)5. #3^. ■ 

xv 7 i £i=lS«H(32)fc Ajid|| 4^ a, ^ l, »1 2 VSB 5LEL ££*(31.35)<HM 3** VSB £H ^l^}. <U*1 
«H #7l XI 1 VSB ££ a**(31)<**l VSB 5LEL ^5:* #7l 4« f-S^C 33)51 *^*>S. <^*1 

*M ^EL^ X| 2 VSB ££ 3#^-(35)X)Ai VSB ££ *HM WK33)3. 

ol2}^ol ^a}4=HH tfog^ VSB S-EL* ***MI t 54-2-2.3., 4*1% TV ^7lfe *1#4 « 0 >^ -A]7l 

si- CATV, MMDS-§- *r Si XI €4. 

©Itf^*^ ^ol £ g-xgefl n^s. rl^^ TVS! VSB ££^t ^V^, XI M *#37l ^ ^IslS.^ VSB £ 

^**VJ1 XR4 #-£3.^ t}Al VSB ££t 3#«r * ^ VSB 2.EL Xm 

s)7l ^o>l £#tb VSB ££ «H*1*N XI* ^€ ^ VSB IE -Si* 3^ VSB S-ELS 

*K2.iq. Xl* A <H1 S-*<>1 34-XIS- VSB SLH.*-;^sw-a *°1*MI 3*« ^ aIeleljs. ai^si ^¥ 
-i- ^vai?j4. 

^#^5.^, ^S7} ^*«B^ oil- IC^ « Al ^^5.7> -8-<>l*>31 IC AVol S7 > WD) °l3 «l«fl 2iS7} 4£3 

^ si3i-7> sai. 

(57) 

^Ajs)^ a] ion a ^ *fl7i*Rr xm f-SHf-S 4*1^ S. oH^al(VSB) EE 3* 

#71 XT* ^Sh-¥-S .^^51^ ^ Al iS .«Bl VSB ££f ^#*>fe XI 1 VSB 2.H. ^#-¥-^, 

#7l ^SH^i •o L *7> a]J lS .«-e1 VSB 2.H.-& XI 2 VSB ££ ^fr^, 
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